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Background
• Regenerative Braking
• The harnessing of energy normally lost due to braking
while decelerating a vehicle
• Currently only used in hybrid and electric vehicles
• These make up only 2% of the American market

Concept
Attach a simple spring-based device to a
conventional automobile to increase efficiency

Optimization

Goal

• Design Equations with spring sizing equations are used
to design the optimal RBLA for a given vehicle
• The EPA City cycle is used to find the energy required
• The objective is to find the best RBLA design to
produce the highest mpg savings over the course of
the EPA City cycle while accounting for the added
weight of the RBLA

Develop a regenerative braking system for
conventional automobiles to save energy and
increase fuel efficiency.
Design Equations
• The car-RBLA system was modeled by the physics of
the system
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• Attach device to vehicle’s driven axle
• Two gear trains incorporated to switch spring motion
while always spinning the wheels forward
• Integrate clutches to activate and deactivate device
• Use ratchet and pawl to limit spring release
• Three Configurations
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Prototype & Testing
• A benchtop prototype is designed to test the concept
• The clutch slip, spring efficiency, and overall
efficiency are analyzed

Simulation
• A dynamic simulation was run in Inventor and
Solidworks to validate the formulation
• Multiple configurations with a range of variables
were tested
• Results were within 2% to formulation results
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An 8.4% increase in city mpg for an ideal
consumer sedan.

